Introduction
The idea that computer tools should be used in metrology research and didactics has been increasingly popular over the recent years. The software packages offer many advantages and benefits, which are useful in taking and analysing measurements. There are two basic kinds of software: that for obtaining and processing measuring data and that for simulating and modelling electronic and digital systems (Winiecki, 2001; Rak, 1999) .
The software package DasyLab belongs to the first category. It is used for designing a measuring environment in the form of a block diagram, with blocks connected in accordance with the data flow paths. Each functional block is represented as an icon by means of which its parameters and setting can be modified at any time. The functional blocks can be connected in a number of ways to create a unique measuring system, which can be modified, extended or connected to other measuring systems performing other functions. The measuring data can be obtained from a measuring card of a real object or, alternatively, a simulated measuring signal can be used. This can be advantageous when access to the real object is limited or when it is necessary to test the operation of the measuring system while it is being designed and constructed. It is possible to perform a number of mathematical or statistical operations on the real or simulated data (Ptak & Borowik, 2012) . The results obtained can be represented in a variety of ways and saved in files so that they can be further processed in specialised data analysis programmes or used for expanding the measuring system (Prauzner & Ptak, 2014; Ptak & Prauzner, 2013) .
The Multisim Education software manufactured by National Instruments belongs to the other category of programmes. The software can be used for constructing measuring systems and test systems out of ready-made electronic and digital elements implemented in the programme. It is possible to test the operation of a system under scrutiny by analysing output signals and examining the operation of the simulated system. Depending on the preferences, one can use models of real electronic elements or models with idealised parameters. Both types of models can be combined in one measuring system and they can be differentiated by using separate colours for the particular elements and data flow paths. The system is also equipped with virtual counterparts of measuring instruments, including the image of the front panel, as well as control elements.
The two software packages are in many ways complementary. Multisim education is a programme for constructing and simulating electronic and digital systems, which can be used for constructing and simulating electronic and digital systems, which in turn can be further applied for constructing support electronic systems for the preliminary processing of data collected by measuring sensors. The main function of the programme DasyLab is to acquire and process data from existing measuring systems. The software can also be used for carrying out fully automatic measuring processes (Ptak & Borowik, 2014) . With both software packages combined, Multisim Education can be utilised for designing an electronic system for the preliminary processing of a measuring signal, whereas DasyLab provides tools for more complex and fine-tuned processing of the results as well as comprehensive control over the measuring system and testing. Both software packages offer a possibility of designing a simulated measuring system at a preliminary stage of work and then turning it into a real system applied for performing measurements and tests (Ptak & Borowik 2015) .
Applications of the software packages Multisim and DasyLab
A number of electronic systems were constructed by means of Multisim in order to design electronic filters. They were built using operational amplifiers working in various systems and performing the functions of low-pass and bandpass filters. The figures below present screenshots from the Multisim software, first with elements used in the simulations and then of the complete measuring systems. Figure 1 presents a screenshot with the electronic elements selected for the simulation. They were utilised for the construction of all the filter systems, to which some additional components characteristic of a specific system were also supplemented.
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th -28 th , 2016. 589-597 593 Figure 5 presents a view of the on-going simulation of the system, including the filter output signal and the control elements of the oscilloscope and of the functional generator. Figure 7 presents a simple version of the measuring system simulating a measuring signal which can be adjusted in a broad range of parameters and represented as a time waveform on the software's built-in oscilloscope. The system was subsequently expanded by adding a two-step filter for noise reduction in the generated signal. Additionally, the generated signal was pre-processed by amplifying a low-amplitude weak signal. The modified version of the measuring system is presented in Figure 8 . Figure 8 Modified version of the measuring system constructed using DasyLab SOCIETY. INTEGRATION. EDUCATION Proceedings of the International Scientific Conference. Volume II, May 27 th -28 th , 2016. 589-597 595 Figure 9 presents an expanded measuring system, with an additional statistical module and two modules for averaging the measuring results on the basis of the time waveform and on the basis of a larger portion of measuring data. Such modules are applied in order to eliminate random errors and noise. The measuring system is shown during performing of a simulation, together with control elements and panels displaying calculated results of the input signal. Figure 9 Expanded measuring system during operation in DasyLab
In the didactics of engineering subjects, simulation is a very popular method of modelling various processes and systems Zloto et al., 2012) . It can be a form of a laboratory task for students, who have to verify the model on the basis of simulation results (Prauzner, 2012; . Simulation can also be used for assessing teaching methods applied in technical universities (Depesova et al., 2008; Noga, 2009; Noga et al., 2014) .
Concluding remarks
Software packages such as Multisim and DasyLab offer cost saving and easily available opportunities for designing and simulating measuring systems to be used for didactic purposes. The applications can be expanded and adjusted to the specific needs of a task by connecting a measuring card (or some other device) to the computer.
It is possible to verify the operation of the designed measuring system by performing a simulation within the environment of the software (Multisim or DasyLab), without altering the hardware setup. The measuring system is flexible can be modified both in the laboratory and outside of it, both by the class instructor preparing a task and by students performing their self-studies .
